Willingness to Pay for the Preservation of Lo Go - Xa Mat National Park in Vietnam by Dang Le Hoa & Nguyen Thi Y Ly
 
 
 
 
 
 
   
 
Willingness to Pay for the Preservation  
of Lo Go – Xa Mat National Park in Vietnam 
Dang Le Hoa
Nguyen Thi Y Ly 
 
November 2009 
Economy and Environment Program  
for Southeast Asia WHAT IS EEPSEA? 
The Economy and Environment Program for Southeast Asia was established in May 1993 
to support training and research in environmental and resource economics.  Its goal is to 
strengthen local capacity in the economic analysis of environmental problems so that 
researchers can provide sound advice to policy-makers. The program uses a networking 
approach to provide financial support, meetings, resource persons, access to literature, 
publication avenues, and opportunities for comparative research across its nine member 
countries.  These are Thailand, Malaysia, Indonesia, the Philippines, Vietnam, Cambodia, 
Lao PDR, China, and Papua New Guinea.  
EEPSEA’s structure consists of a Sponsors Group, comprising all donors contributing at 
least USD 100,000 per year, an Advisory Committee of senior scholars and policy-
makers, and a secretariat in Singapore. EEPSEA is a project administered by the 
International Development Research Centre (IDRC) on behalf of the Sponsors Group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EEPSEA TECHNICAL REPORTS 
EEPSEA Technical Reports include studies that are either too academic and/or technical 
for wider circulation. It also includes research work that are based on short-term inquiries 
on specific topics (e.g. case studies) and those that  are already published as part of 
EEPSEA special publications (e.g. books).  
 
 
 
 
 
Willingness to Pay  
for the Preservation of Lo Go –  
Xa Mat National Park in Vietnam ACKNOWLEDGEMENTS 
We would like to express our deep gratitude to Dr. David Glover, Program 
Leader, Environmental Economics, International Development Research Centre; Dr. 
Herminia Francisco, Director of EEPSEA; and Mr. Pham Khanh Nam and Mr. Truong 
Dang Thuy, of the University of Economics, Ho Chi Minh City, for their help and 
suggestions relating to our research proposal and analysis. 
We would also like to give special thanks to Dr. Dale Whittington, University 
of North Carolina at Chapel Hill; Dr. Wiktor Adamowicz, University of Alberta; Dr. 
Orapan Nabangchang, Senior Economist of EEPSEA; and Dr. Bui Dung The, Senior 
Economist of EEPSEA for their valuable comments and suggestions on our final report. 
Particular thanks go to Mr. Le Van Giao, Director of Lo Go – Xa Mat National 
Park; Mr. Ly Van Tro, Vice-Director of Lo Go – Xa Mat National Park; Mr. Nguyen 
Dinh Xuan, Vice-Director of Lo Go – Xa Mat National Park; Mr. Ta Ngoc Dan, 
Technical Department of Lo Go – Xa Mat National Park; and other staff of Lo Go – Xa 
Mat for their valuable help in the course of our research.  
All the pictures used in our questionnaire and research report were kindly 
provided by the Management Board of Lo Go – Xa Mat National Park. 
All opinions, viewpoints, analyses, and suggestions in this report are those of 
the authors and do not necessarily reflect the views of EEPSEA. The authors alone are 
responsible for all mistakes and shortcomings in this report.  
 
 
 
 
 
 
 
 
 
 
 
 TABLE OF CONTENTS 
 EXECUTIVE  SUMMARY  1
1.0 INTRODUCTION  1
1.1 Problem  Statement  1
1.2  Significance of the Study  2
1.3  Scope of the Study  3
1.4 Research  Objectives  4
2.0  LO GO – XA MAT NATIONAL PARK  4
2.1  Natural Characteristics of the Park  4
  2.1.1 Geography  4
  2.1.2 Topography  5
  2.1.3 Soil and geology  5
  2.1.4 Climate and hydrology  5
2.2  Flora and Fauna in the Park  5
 2.2.1  Flora  5
 2.2.2  Fauna  6
2.3   Historical, Cultural and Social Value of the Park  7
2.4   Social-Economic Issues of the Park and Buffer Zone  7
3.0 METHODOLOGY  9
3.1   Contingent Valuation Method  9
3.2   Questionnaire Design  9
3.3 Sampling  11
3.4 Analytical  Framework  11
  3.4.1 Modeling  11
  3.4.2 Turnbull estimation  13
 
  
4.0 ANALYSIS  AND  RESULTS  14
4.1   Demographic and Socio-Economic Characteristics  14
4.2  Households’ Opinions on Environmental Issues  15
4.3   Turnbull Estimation Results  16
4.4  Logit Regression Results  18
4.5  The Cost of Preserving Lo Go – Xa Mat National Park  20
5.0 CONCLUSIONS  AND  POLICY IMPLICATIONS  24
  REFERENCES 26
  APPENDIX 27
 
LIST OF TABLES 
Table 1.  Plant species in Lo Go – Xa Mat  6
Table 2.  Animal species in Lo Go – Xa Mat  6
Table 3.  Population of Tan Binh, Tan Lap and Hoa Hiep Communes in 
Lo Go – Xa Mat 
7
Table 4.  Labor force by production activity in the park and buffer zone  7
Table 5.  Average productivity in agricultural production in the park and 
buffer zone 
8
Table 6.  Gender, age, marital status and education of the sample  14
Table 7.  Job, income, number of family members, and number of working 
people per household 
15
Table 8.  Opinions on the most serious environmental problems in 
Vietnam 
16
Table 9.  Turnbull estimation (with protest votes)  16
Table 10.  Turnbull estimation (without protest votes)  17
Table 11.  Reasons for willingness to pay for the preservation plan of              
Lo Go – Xa Mat 
17Table 12.  Reasons for not being willing to pay for the preservation plan         
of Lo Go – Xa Mat 
18
Table 13.  Logit regression results (with protest votes)  19
Table 14.  Logit regression results (without protest votes)  20
Table 15.  Number of households by income group in the buffer zone   21
Table 16.  Average monthly income per capita by income group in the            
buffer zone  
21
Table 17.  Foregone income of local communities  22
Table 18.  Cost of preservation activities  23
Table 19.  The annualized costs and benefit values of the preservation plan  24
 
LIST OF FIGURES 
Figure 1.  The site of Lo Go – Xa Mat National Park   3
Figure 2.  A Kaplan-Meier-Turnbull estimation chart  13
  1
WILLINGNESS TO PAY FOR THE PRESERVATION OF                                  
LO GO – XA MAT NATIONAL PARK IN VIETNAM 
Dang Le Hoa and Nguyen Thi Y Ly 
 
EXECUTIVE SUMMARY 
Lo Go – Xa Mat National Park has great value in terms of biodiversity but 
preserving the park is a great challenge for the Vietnamese government. This study 
estimated the willingness to pay of households to preserve Lo Go – Xa Mat National 
Park, using the contingent valuation method.  
  We employed the single-bounded dichotomous choice question format to 
estimate how much households in Ho Chi Minh City were willing to contribute towards 
a preservation plan for the park. This plan comprised twelve preservation activities and 
compensating the local communities for their foregone income. The study found that 
households in Ho Chi Minh City were willing to pay at least VND 6,209 per month for 
three years for the preservation of Lo Go – Xa Mat National Park. With protest votes 
included, factors strongly affecting households’ willingness to pay were bid amount 
and the amount of their monthly electricity bill. The education level of the respondents 
and the number of working people in the household had significant but lesser impact on 
their willingness to pay. Without protest votes, the bid amount, monthly electricity bill 
amount and education level of respondents significantly affected willingness to pay. 
We found that the annualized benefit value of the project was larger than its annualized 
cost. This indicated that the preservation plan was economically viable. This study does 
not provide the total value of Lo Go – Xa Mat National Park, but it shows the great 
value of the park in terms of local households’ willingness to pay for its preservation 
and this is important information for policy-makers in deciding how to protect the park 
efficiently.   
 
1.0 INTRODUCTION 
 
1.1   Problem Statement 
With a natural area of 18,806 hectares, Lo Go – Xa Mat National Park is located 
in Tay Ninh, a province in the southeast of Vietnam. It encompasses three communes 
in Tan Bien District: Tan Binh, Tan Lap, and Hoa Hiep. Lo Go – Xa Mat was a 
protected natural area until it was converted into a national park under Decision No. 
91/2002/QD-TTg of the government on 12 July, 2002.  
At the end of 1999, the Institute of Forest Survey and Planning in Vietnam and 
BirdLife International
1 conducted a survey and concluded that Lo Go – Xa Mat had 
great biodiversity value with different ecosystems for different types of animals 
(Saigonnet  2005). The survey recorded around 250 bird species and 35 mammal 
species including many rare species. Lo Go – Xa Mat also has diversified vegetative 
cover with many special woods and valuable herbal remedies (Saigonnet 2005).    
                                                 
1 BirdLife International is a global alliance of conservation organizations working together to conserve 
birds, their habitats and global biodiversity.  2
During the war, Lo Go – Xa Mat was a military base for the Vietnamese 
Liberation Army so it has historical significance. In addition, the forests in Lo Go – Xa 
Mat National Park also protect the watershed of the Vam Co River. Many local 
residents live on aquatic resources from this river (BirdLife International 2005). 
However, Lo Go – Xa Mat is facing many problems in protecting its 
biodiversity. Most of the local residents are poor and depend considerably on the park’s 
forest resources. The local residents are divided into three groups: wealthy, medium 
and poor within which income proportions from forests account for 12%, 23% and 
39%, respectively (Hoeung 2005). Most of the locals are farmers and lack sufficient 
capital for their production. With large areas, easy access and weak security; illegal 
logging and hunting, over-exploiting of non-timber forest products, and forest fires 
easily occur in Lo Go - Xa Mat. In 2005, there were 66 violations: 48 on illegal timber 
and non-timber exploitation, two on illegal timber transportation, two on illegal fishing, 
three on wild animal trapping, six on forest land digging, one on extracting oil from 
trees, and four on forest land encroachment (Lo Go – Xa Mat National Park 
Management Board 2006). These cases were, however, fewer than the number in 2004. 
In addition, there were also cases of illegal tree felling and animal trapping where the 
culprits were not caught. The biggest threat to biodiversity in Lo Go – Xa Mat is the 
conversion of inundated grasslands to agricultural lands (BirdLife International 2005).  
Surrounded by many residential districts, parts of Lo Go – Xa Mat have been 
encroached by sugarcane and cassava farms, rubber and cashew nut plantations, and 
housing projects due to the high prices of the mentioned cash crops and land. Many of 
these encroachments by the local residents are illegal and involve the cutting down of 
forests. The buffer zone, which surrounds the park, has also been significantly damaged 
by illegal logging by the local residents and Cambodians living across the border 
(VietNam News 2005). Moreover, there still exist black markets for wildlife meat 
around Lo Go – Xa Mat especially for tourists. Therefore, precious wild animal species 
are threatened (Tuoi Tre 2003).    
 
1.2   Significance of the Study 
Lo Go – Xa Mat has great value in terms of large natural forest areas with 
abundant flora and fauna. However, the local authorities cannot deal effectively with 
land encroachment, and illegal logging and hunting which are threats to the 
preservation of the park. One of major reasons is that local communities are mostly 
poor farmers who depend significantly on forest resources. Mr. Le Van Giao, the 
Director of Lo Go – Xa Mat National Park, has warned of the damage to the park 
caused by uncontrolled illegal logging by both local communities and Cambodians 
living across the Vietnam-Cambodia border (personal communication with Mr. Le Van 
Giao on 8 June 2006). He has also stressed that only raising the living standards of 
local communities and reducing unemployment can help protect the park from illegal 
logging. Doing so would require financial resources and this research was undertaken 
to determine if the urban population living off-site but close to the park will pay to 
protect it.  
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Figure 1. The site of Lo Go – Xa Mat National Park 
Source: Management board of Lo Go Xa Mat National Park 
Note: Cam-pu-chia = Cambodia 
 
1.3   Scope of the Study 
The study focused on estimating the willingness to pay of households in Ho Chi 
Minh City to preserve Lo Go – Xa Mat National Park. Preservation efforts were limited 
to specific activities based on the operational management plan of BirdLife 
International for the period 2004-2008 for controlling and managing Lo Go – Xa Mat, 
and modified based on the recommendations of environmental experts and the 
Management Board of Lo Go – Xa Mat. The preservation plan also involved provision 
for compensation to local communities for income foregone from using forest 
resources. Ho Chi Minh City was chosen as the survey site since it is a big city with a 
high population density and has the highest income per capita in Vietnam. The 
respondents were household representatives having a job and income.  
  4
1.4   Research Objectives 
The objectives of this study were:  
•  To estimate the willingness to pay of households in Ho Chi Minh City for the 
preservation of Lo Go – Xa Mat National Park 
•  To determine the factors affecting their willingness to pay 
•  To understand why households were or were not willing to pay to preserve Lo 
Go – Xa Mat National Park 
•  To estimate the cost of preserving Lo Go – Xa Mat National Park  
•  To compare the annualized benefit and cost values of the preservation plan    
   
2.0 LO GO – XA MAT NATIONAL PARK 
 
Lo Go – Xa Mat National Park is divided into three functional areas: the strict 
protection area, the rehabilitation area, and the administration and service area. The 
strict protection area is 8,594 hectares in size in which flora and fauna are strictly 
protected for research. The rehabilitation area is divided into two sub-areas: the 
rehabilitation area along the Vietnam-Cambodia border (2,069 hectares) and the natural 
rehabilitation area (8,015 hectares). The former has the function of rehabilitating 
natural ecosystems of lowland forests and seasonally inundated grasslands, creating a 
running corridor for wild animals across the border and strengthening the security and 
defense in the border area. The natural rehabilitation area, on the other hand, is where 
measures are carried out to rehabilitate the evergreen and semi-leaf-shedding forests, 
build forest rehabilitation models, and experiment with community-based forest 
rehabilitation methods. The administration and service area covers 128 hectares which 
house the head office of the Management Board of Lo Go – Xa Mat, a research center 
and a guest house.  
Surrounding Lo Go – Xa Mat National Park is a buffer zone that protects the 
strict protection area, the rehabilitation area, and the administration and service area. 
The buffer zone is where the local residents live and are free to practice agriculture (as 
opposed to those in the rehabilitation area of the park who can practice agriculture but 
only under the control of the Management Board of Lo Go – Xa Mat). The activities of 
people in the buffer zone are managed by the People’s Committees of Tan Binh, Tan 
Lap, Hoa Hiep and Thanh Tay Communes.  
 
2.1   Natural Characteristics of the Park 
 
2.1.1 Geography 
The natural area of Lo Go – Xa Mat National Park is 18,806 hectares and the 
buffer zone is 18,600 hectares. Three communes live in the park: the Tan Binh, Tan 
Lap, and Hoa Hiep while the buffer zone also houses these communes as well as Thanh 
Tay Commune. The first three communes therefore occupy both the park and buffer 
zone. All of these communes are in Tan Bien District, Tay Ninh Province.   5
 
2.1.2   Topography 
Lo Go – Xa Mat National Park has an even and flat topography with 
streams/rivers such as the Da Ha Stream, Mec Nu Stream, Sa Nghe Stream, and Ta Not 
Stream flowing into the Vam Co River, the biggest river in the region. This river 
originates from Cambodia and makes up 16 kilometers of the border between Vietnam 
and Cambodia. The average slope of the park land is less than five degrees and the 
average height is 13 meters. Some areas in the region are sunken, creating seasonally 
inundated grasslands (MARD 2003).  
 
2.1.3   Soil and geology 
The main soil categories in Tan Bien are typical grey soil, grey soil with red and 
yellow stratums, grey soil with humus at the surface, and grey soil with laterite clot 
stratums. The typical grey soil that develops from ancient alluvium accounts for 68.5% 
of parkland. Most of this soil is covered by forest. Grey soil with red and yellow 
stratums accounts for about 20% of the park and lies along the Da Ha, Mec Nu, and Sa 
Nghe Streams. Grey soil with humus at the surface makes up about 7.7% and is mainly 
located in seasonally inundated grasslands such as Tan Thanh, Tan Nam, and Ba Diec. 
In addition, a small area of grey soil with laterite clot stratums lies along Da Ha, Sa 
Nghe and Sa Mat Streams (MARD 2003). 
 
2.1.4  Climate and hydrology 
The annual average temperature is 27.7
oC with a minimum temperature of 13
oC 
and a maximum temperature of 39.3
oC. The annual average rainfall is 1,800 mm with 
about 116 rainy days per year. The rainy season is from May to October and the dry 
season is from November to April. The annual average humidity is 78.4%.  
Rivers in the park include the Vam Co River, Da Ha Stream and some other 
small streams such as the Mec Nu, Sa Nghe, and Thi Hang. The Vam Co River starts 
from Cambodia and flows across the forest. The Da Ha Stream also starts from 
Cambodia and runs through the northeast, then flows through the southwest to merge 
with the Mec Nu, Sa Nghe and Ta Not into Sa Mat Stream which flows into the Vam 
Co River. Underground water in the area is plentiful and near the ground surface. Water 
for domestic use is available at four to five meters deep and water for irrigation is found 
at a depth of 20 meters (MARD 2003).  
 
2.2   Flora and Fauna in the Park 
 
2.2.1   Flora  
With special natural conditions, Lo Go – Xa Mat has many kinds of vegetative 
cover such as evergreen forests, semi-leaf-shedding forests, lowland semi-evergreen 
forests, inundated indigo forests, seasonally inundated grasslands, and ponds (Table 1). 
The semi-leaf-shedding forests and seasonally inundated grasslands provide 
exceptionally beautiful scenery.  6
 
Table 1. Plant species in Lo Go – Xa Mat  
Types  Number of species  Number of branches Number of families 
Quyet vegetation  4  4  4 
Dicotyledon 82  67  46 
Monocotyledon 29  24  7 
Total 115  95  57 
Source: MARD (2003) 
 
Timber with high economic value includes: Sao đen (Hopea odorata), Ven ven 
(Anisoptera costata Korth), Dau song nang (Dipterocarpus dyeri), Dau mit 
(Dipterocarpus costata), Dau long (Dipterocarpus intricatus), Dau rai (Dipterocarpus 
altus),  Dau tra beng (Dipterocarpus obtusifolius), Xoay (Dialium cochinchinensis), 
Trai (Fagraea fragrants), Bang lang (Lagerstroemia tomentosa), Huynh (Tarrietia 
cochinchinensis). Some rare and valuable timber types are Cam lai (Dalbergia 
bariensis), Go do (Pahudia cochichinensis), Giang huong (Pterocarpus pedatus), Mun 
(Diospyros mun), and Huynh duong (Dysoxylum loureiri). In addition, there are 107 
species, 52 branches and six families of botanical plankton found in the park. 
 
2.2.2   Fauna 
There are many endangered and rare animal species in Lo Go – Xa Mat (Table 
2) such as Vooc va chan den (Pygathrix nemaeus nigripes), Vooc xam (Semnopithecus 
critatus), Khi duoi dai (Macara fascicularis), Meo rung (Prioailarus bengalensis), Chon 
bay (Cynocephalus), Gau cho (Ursus malayanus), Soc bay den (Ratufa bicolor), Quam 
lon (Pseudilis gigantean), Quam canh xanh (Pseudilis davisoni), Hac co trang (Ciconia 
episcopus),  Cao cat bung trang (Anthracoceros albirostris), Hong hoang (Buceros 
bicornis), Ga tien mat do (Polyplectron germaini), Ga loi hong tia (Lophura diardi), 
Ung xam (Accipiter badius), Vet nguc do (Psittacula alexandri), Vet ma xam (Psittacula 
eupatria), Gam gi lung xanh (Ducula aenea), and Cu xanh (Treron spp). There are 46 
species, 25 branches, and 20 families of animal plankton in the park. 
 
Table 2. Animal species in Lo Go – Xa Mat  
Types  Number of species  Number of branches  Number of families 
Amphibians 10  8  4 
Reptiles 23  17  9 
Birds 57  48  32 
Mammals 14  13  10 
Total 104  86  55 
Source: MARD (2003)  7
 
2.3   Historical, Cultural and Social Value of the Park 
During the war (from 1954 to 1975), Lo Go – Xa Mat was a military base of the 
Vietnamese liberation army. A national monument “Liberation Nation Battlefield Base 
and Provisional Revolutionary Government of the Republic of South Vietnam” was 
erected in the park and records many heroic historical events of the war. 
  
2.4   Social-economic Issues of the Park and Buffer Zone 
  The number of households of the three communes that occupy Lo Go – Xa Mat 
National Park is 4,277. A breakdown is given in Table 3. 
 
Table 3. Population of Tan Binh, Tan Lap and Hoa Hiep Communes in Lo Go – Xa 
Mat 
Item  Tan Binh  Hoa Hiep  Tan Lap  Total 
No. of households  850  1,117  1,604  4,277 
No. of people  3,992  5,342  6,942  16,276 
Male 2,195 2,940 3,580 8,715
Female 1,797 2,402 3,362 7,561
Population density (head/km
2) 23  60  41  37 
Source: MARD (2003) 
 
In the buffer zone, there are 6,469 households, accounting for 80% of the total 
number of households of four communes: Tan Binh, Tan Lap, Hoa Hiep, and Thanh 
Tay (the other 20% do not live within the buffer zone or park). The Kho Me ethnic 
group makes up 1.1%, the Chinese account for 0.1%, and the remaining are Kinh. 
Among a working population of 10,859, agricultural labor accounts for 82.4%. 
Most of the residents in the park and buffer zone are involved in agriculture. 
Agricultural labor accounts for over 80% of the total labor and less than 20% are in 
forestry, service professions, business, and other activities (MARD 2003) (Table 4). 
Agricultural productivity is shown in Table 5.  
 
Table 4. Labor force by production activity in the park and buffer zone  
Production activities  Tan Binh  Hoa Hiep  Tan Lap  Total 
Agriculture  1,628 2,451 2,526 6,605 
Forestry 33  23  56  112  8
Production activities  Tan Binh  Hoa Hiep  Tan Lap  Total 
Service and business  172  130  218  520 
Others 83  0  809  892 
Total  1,916 2,604 3,609 8,129 
Source: MARD (2003) 
Note: Until 2006, only the Tan Binh, Hoa Hiep and Tan Lap Communes were listed as buffer zone 
communes. From 2006 onwards, the Thanh Tay Commune was also considered to be a buffer zone 
commune.  
 
Table 5. Average productivity in agricultural production in the park and buffer zone  
Crops  Productivity (tonnes/ha per year) 
1 crop of wet rice  1.5 
Upland rice  0.8-1.0 
Cassava 12-15 
Sugarcane 35-40 
Green pea  0.4 
Peanut 0.6 
Source: MARD (2003) 
Farming habits of the local residents in the park and the buffer zone are 
backward and involve mostly monocultures, so farm productivity is low. Limited 
investment capital and primitive farming equipment limit the productivity of the rice, 
cassava, sugarcane, green pea, and peanut crops grown.  
The local residents depend heavily on agricultural production as the main 
source of income. However, low agricultural productivity and incomes often force 
farmers to resort to illegal activities such as logging, forest land encroachment, and 
wildlife hunting, threatening the preservation of the park.    
Educational level in the area is low with high rates of illiteracy, especially 
among the Kho Me residents. This results from poverty and the poor quality of schools, 
teachers, and study materials. Healthcare services—equipment, medicines, and the 
number and quality of doctors—are also limited. Transportation is another problem 
since the road ratio is low (3.8 km per 100 km
2) and most of roads are accessible only 
in the dry season (MARD 2003). 
In general, the population density in the area is still low and agricultural land is 
plentiful so there is potential for developing suitable agricultural produce. However, 
due to the challenges mentioned, forest land encroachment and destruction occurs and 
this requires focused attention from the local authorities.  9
 
3.0 METHODOLOGY 
 
3.1   Contingent Valuation Method   
The Contingent Valuation Method (CVM) measures the value of a change in 
the environment. People will be asked their willingness to pay for a hypothetical 
improvement in environmental quality or their willingness to accept a hypothetical 
deterioration in environmental quality (OECD 1995). CVM can be a good method to 
value air and water quality, recreation, conservation of un-priced natural assets such as 
forests and wilderness, option and existence values of biodiversity, and risks to life and 
health. This method is useful when “environmental changes have no direct impact on 
marketed output” (OECD 1995, p. 83) and it is not possible to obtain peoples’ 
preferences directly.  
There are two main kinds of willingness to pay (WTP) questions: direct or 
open-ended; and dichotomous. The latter is employed in this study. A single-bounded 
dichotomous choice WTP question was used with five bids. Dichotomous questions 
help avoid some biases in answers such as outliers, but require complicated statistical 
treatment (OECD 1995). 
 
3.2   Questionnaire Design 
The CVM questionnaire used in this study had four main parts: general 
questions, attitudinal and knowledge questions, WTP to support the preservation of Lo 
Go – Xa Mat National Park, and household information.   
The first part included general questions on the respondents’ opinions on 
general environmental issues. It aimed to make the respondents think about 
environmental problems and reveal how much people cared about the environment and 
environmental protection. 
The second part contained attitudinal and knowledge questions on 
environmental issues related to the preservation of national parks as well as the 
respondents’ knowledge of Lo Go – Xa Mat National Park and their opinions on the 
preservation of the park. 
The third part was about the scenario. The geographical site of Lo Go – Xa Mat 
was first introduced followed by a description of the park and the current threats to its 
preservation. A detailed proposed preservation plan for Lo Go – Xa Mat was then 
presented. Specific tasks to preserve the park and payment vehicles were included. 
Next, people were asked whether they were willing to pay a fixed monthly amount of 
money for three years towards a preservation fund for Lo Go – Xa Mat. This monthly 
payment would be added to the households’ electricity bill. Reasons for their 
willingness or unwillingness to pay were also sought.  
Twelve specific activities in the proposed preservation plan were decided upon 
through a focus group discussion (FGD) with the local authorities, the Management 
Board of Lo Go – Xa Mat and some environmental experts in Tay Ninh Province, 
based on the operational management plan of Lo Go – Xa Mat by BirdLife 
International. The activities were as follows:   10
1)  Maintain the integrity of all seasonally-inundated grasslands by identifying 
and mapping these areas in the park. 
2)  Sign afforestation contracts and support afforestation activities of local 
households to convert agricultural land within the national park back into 
forest. 
3)  Hold village meetings every six months to raise awareness of the 
demarcation boundaries and management regulations of the national park. 
4)  Provide interest-free loans, tree saplings and training on planting techniques 
to the local residents in the park and buffer zone so as to meet their 
subsistence needs for timber and non-timber forest products.  
5)  Put up and staff 10 more forest guard posts along the Da Ha Stream (the 
boundary between the strict protection area and the rehabilitation area) and 
increase the reward for untying snares from 500 VND to 1,000 VND per 
snare.  
6)  Train and equip forest conservation groups with modern fire detecting tools.  
7)  Set up a fund for the national park to conduct research on flora and fauna and 
come up with relevant conservation plans.  
8)  Teach Khmer to staff of the national park to enable them to communicate 
with Cambodians and raise awareness of the management regulations of the 
national park. 
9)  Equip forest guards with important items such as binoculars, protective 
clothing, mosquito nets, hammocks, canvas tents, notebooks, maps, medicine 
and emergency aids. 
10) Foster better cooperation among forest guards, the border guard forces of 
Vietnam and Cambodia, local civil defense forces, and the Management 
Board of the national park through monthly meetings. 
11) Organize environmental education activities for students; and print and 
popularize posters and leaflets bearing national park conservation messages. 
12) Conduct a survey which will help the local authorities identify suitable 
businesses/enterprises to develop in order to improve the living standards of 
the local residents. 
 
The WTP question was “Are you willing to contribute a fixed monthly <bid> 
VND through your electricity bill for the next three years to the Lo Go – Xa Mat 
National Park preservation fund?”.   
The five bids used in the WTP question were obtained through five different 
FGDs held in Ho Chi Minh City with five different income groups ranging from poor 
to wealthy. Each group had seven people. In these FGDs, an open-ended WTP question 
was asked. A pretest was held and then the bids were revised and finalized for use in 
the questionnaire. The final five bids were: VND 1,000, 3,000, 5,000, 10,000, and 
15,000 per month (approximately USD 0.06, 0.19, 0.31, 0.63, and 0.94)
2.  
                                                 
2 1 USD = 16,000 VND  11
The last part of the questionnaire was on household information namely, the 
socio-economic characteristics of the respondents and their households such as the use 
of electricity, age, gender, marital status, educational level, job, and income. 
 
3.3   Sampling  
The stratified random sampling method was employed in this survey. The 
survey site was Ho Chi Minh City in which five districts were randomly chosen. These 
five districts had been randomly drawn from 19 urban districts and five suburban 
districts. They were District 2, Thu Duc District, District 3, Binh Thanh District and Go 
Vap District. The number of wards in each was 11, 12, 14, 20, and 16, respectively. 
One ward was randomly chosen from each district: Binh An Ward in District 2, Binh 
Tho Ward in Thu Duc District, Ward 6 in District 3, Ward 13 in Binh Thanh District, 
and Ward 17 in Go Vap District. One hundred and eighty (180) households were 
randomly chosen from each of the five wards. So the sample totaled 900 households. 
The interviewee for each household was a member who had a job and income.  
For the survey, the drop-off system was employed as the questionnaire included 
a long description of the scenario and the respondents needed to have sufficient time to 
read it carefully and answer. In addition, this method helps avoid interviewer bias. 
However, the interviewers had to carefully explain the main aims of the survey to the 
respondents before dropping off the questionnaire. 
 
3.4   Analytical Framework 
The random utility model was used to correlate willingness to pay with the 
respondents’ socio-economic characteristics while the Turnbull method was applied to 
estimate how much people were willing to pay for the preservation plan of Lo Go – Xa 
Mat National Park. In addition, the mean WTP of the households was calculated using 
both the model and the Turnbull method and compared.   
 
3.4.1 Modeling 
According to Haab and McConnell (2002), the basic model for analyzing 
answers from dichotomous choice questions in a contingent valuation (CV) study is the 
random utility model. All the equations shown in this sub-section are taken from Haab 
and McConnell (2002). 
The indirect utility function for respondent j is as follows: 
Uij = Ui (Yj, Zj, εij) 
where Yj is the respondent’s discretionary income,  
Zj is a vector of household characteristics and attributes of the choice (i.e., 
factors influencing the decision to pay or not to pay); and 
εij is a component of unobserved preferences of the respondents.  
The subscript indicator i has two values: “0” and “1” describing the initial state 
and final state of the environmental goods in question. The initial state is the current 
state of Lo Go – Xa Mat National Park that was discussed in the problem statement.  12
The final state is a hypothetical state assuming that the proposed preservation plan for 
Lo Go – Xa Mat as presented in the scenario of the questionnaire is carried out. Since 
there is a change from state “0” to state “1”, another attribute, called the quality of 
environmental goods (q), should be included in the model. Hence, we have the utility 
functions in state “0” and state “1” as follows:  
U0j = U0 (Yj, Zj, q
0, ε0j) 
U1j = U1 (Yj, Zj, q
1, ε1j) 
Supposing that respondents are asked whether they are willing to pay Tj to 
change from state “0” to state “1”. If the answer is “Yes”, their utility in state “1” must 
be higher than that in state “0” as shown in the equation below. 
U1j (Yj - Tj, Zj, ε1j) > U0j (Yj, Zj, ε0j) 
 
The probability for answering “Yes” is the probability that respondents think 
they will be better off in state “1” although they have to pay Tj. 
Pr(Yesj) = Pr(U1j (Yj - Tj, Zj, ε1j) > U0j (Yj, Zj, ε0j)) 
 
For simpler analysis, the utility function is separated into deterministic and 
stochastic preferences so that we can rewrite the probability of answering “Yes” as 
follows. 
Pr(Yesj) = Pr[V1j(Yj - Tj, Zj) + ε1j) > V0j(Yj, Zj) + ε0j] 
Supposing that the utility function is linear, we can write: 
V1j(Yj - Tj, Zj) = α1Zj + β1(Yj – Tj) 
V0j(Yj, Zj) = α0Zj + β0Yj 
V1j(Yj - Tj, Zj) - V0j(Yj, Zj) = (α1 -  α0)Zj + β1(Yj – Tj) - β0Yj 
With the assumption that the marginal utility of income is constant between 
state “0” and state “1”, β1 equals β0, so we have: 
V1j - V0j = (α1 -  α0)Zj - βTj 
Putting α = (α1 -  α0) , we can rewrite the equation as follows: 
V1j - V0j = αZj - βTj 
The probability for answering “Yes” will be: 
Pr(Yesj) = Pr(αZj - βTj + εj>0)  εj = ε1j - ε0j 
 
To estimate the random utility model with a linear utility function, we ran a 
logit model with yes/no responses to the WTP question as the dependent variable, and 
bid and other household characteristics as the explanatory variables as follows: 
Pr(Yesj) = a0 + a1bid + ΣaiXi  13
 
3.4.2   Turnbull estimation 
According to Haab and McConnell (2002), if the answer is “Yes” to a specific 
price, the respondent’s WTP is equal to or greater than that price. If the answer is “No”, 
the respondent’s WTP is less than that price.  
If tj is the price level and if respondent i answers “Yes” to price tj, we can 
conclude that his WTPi ≥ tj. If his answer is “No”, then we have WTPi < tj. Thus WTP 
can be considered as a random variable with a cumulative distribution function Fw(tj). 
The probability that a respondent having WTP less than tj will be as shown below 
according to Haab and McConnell (2002): 
Pr(WTPi< tj) = Fw(tj)      
               Pr(WTPi≥ tj) = 1- Fw(tj) = Pj 
The expected value of a random variable that distributes between 0 and “a” (a 
parameter) will be as follows:  
E(WTP) =     
a
w
a
w dWTP F WTPdF
0 0
] 1 [  
In this study, five bid levels: t1, t2, t3, t4, and t5 were employed. From the 
number of respondents and the number of respondents answering “Yes”, the share of 
respondents answering “Yes” (P1, P2, P3, P4, and P5) was calculated.  
We then plotted a chart with the bids (tj) and the share of “Yes” answers (Pj) as 
shown in Figure 2 with tj as the horizontal axis and Pj as the vertical axis. Then we used 
the Kaplan-Meier-Turnbull estimation method to determine the mean WTP. The mean 
WTP is the area below the bold line in Figure 2. 
 
 
 
 
 
 
  
 
 
 
 
Figure 2. A Kaplan-Meier-Turnbull estimation chart 
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4.0 ANALYSIS AND RESULTS 
 
4.1  Demographic and Socio-Economic Characteristics 
The age of the respondents ranged from 17 to 88 years wherein most belonged 
to the 31-50 age group. Females and males accounted for 55.3% and 44.7% of the 
sample, respectively. Most of respondents were married (75.1%). Most of respondents 
were at high school and university education level (39.5% and 30.4%, respectively) 
with 22.6% having only secondary level education. Table 6 refers. 
 
Table 6. Gender, age, marital status and education of the sample 
Characteristics Frequency  Percentage 
Gender    
      Male  402  44.7 
      Female  498  55.3 
      Total  900  100 
Age    
      Up to 30  255 29.1 
      From 31 to 50  436 49.8 
      From 51 to 70   164 18.7 
      Over 70  21 2.4 
      Total  876 100 
Marital status    
     Single  204 23.3 
     Married  658 75.1 
     Others  14 1.6 
     Total  876 100 
Education    
     Primary  41  4.7 
     Secondary  198  22.6 
     High school  347  39.5 
     University/college  267  30.4 
     Postgraduate  25  2.8 
     Total  878  100 
 
Most of the respondents were officials working in stated-owned, foreign, joint-
venture or private enterprises; small business entrepreneurs; and factory workers (25%, 
28.4%, and 16.8%, respectively). Some of respondents were farmers (1.6%) and 
teachers (3.1%). The most common (76.3%) household size was 1-5 persons while 
22.1% belonged to the 6-10 person household group. About 84% of the households had 
three working people each. Almost 70% of the households earned an average monthly 
income of VND 5 million while 22.2% earned from over VND 5 million to VND 11 
million and the rest earned over VND 11 million. Table 7 lists the statistics.  15
Table 7. Job, income, number of family members, and number of working people per 
household 
Characteristics Frequency  Percentage 
Job 
     Officials  223  25.0 
     Farmers  14  1.6 
     Small business  254  28.4 
     Teachers  28  3.1 
     Workers  150  16.8 
     Others  224  25.1 
     Total  893  100 
Average monthly household income   
     Up to 5 million VND  627  69.9 
     Over 5 to 11 million VND  199  22.2 
     Over 11 to 17 million VND  56  6.2 
     Over 17 million VND  15  1.7 
     Total  897  100 
Number of family members in a household   
     From 1 to 5  681  76.3 
     From 6 to 10  197  22.1 
     From 11 to 15  12  1.3 
     Over 15  2  0.2 
     Total  892  100 
Number of working people in a household    
     Up to 3  744  83.6 
     From 4 to 8  140  15.7 
     Over 8  6  0.7 
     Total  890  100 
Note: “Officials” refer to officers working in stated-owned, foreign, joint-venture or private enterprises. 
“Workers” refer to factory workers. 
 
4.2 Households’  Opinions  on Environmental Issues 
We asked the respondents to rank the expenditure items that they paid most 
attention to. Daily living expenditures were given priority by the respondents (45.9%). 
The next most important were healthcare (24.7%) and education  (20.5%). Few of 
respondents paid attention to environmental protection (7.6%). Respondents did not 
seem to care much about entertainment (0.7%).   
Most of respondents thought that air pollution and general pollution were the 
most serious environmental problems in Vietnam currently (28.5% and 26.4%, 
respectively) (Table 8). This was followed by deforestation (11.5%), traffic and noise 
(9.6%), and domestic waste disposal (9.4%). Few people considered nature 
conservation, industrial disposal, floods due to soil erosion, enhanced greenhouse 
effects, and ozone layer depletion as serious environmental problems. From another 
question in the survey, we also found that most of the respondents (91.4%) thought that 
environmental protection was the responsibility of both the government and the people.   
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Table 8. Respondents’ opinions on the most serious environmental problems in 
Vietnam 
Environmental problems in Vietnam  Percentage 
1. Air pollution  28.5% 
2. General pollution (water, land, sea)  26.4% 
3. Deforestation  11.5% 
4. Traffic and noise   9.6% 
5. Domestic waste disposal  9.4% 
6. Nature conservation (animal/plant)  5.1% 
7. Industrial disposal  3.8% 
8. Ozone layer depletion  2.1% 
9. Floods due to soil erosion  2.1% 
10. Enhanced greenhouse effects  0.3% 
11. Rise of sea level  0% 
12. Other problems  1.2% 
 
4.3  Turnbull Estimation Results 
The mean WTP of households in Ho Chi Minh City for the preservation plan of 
Lo Go – Xa Mat National Park was calculated by the Turnbull method (Table 9). With 
the whole sample (with protest votes), we found that the mean WTP was VND 5,666.  
MWTP = ∑tj (Pj – Pj+1) = VND 5,666 
Thus, on average, each household in Ho Chi Minh City was willing to pay this 
amount every month for three years for the preservation of Lo Go – Xa Mat.    
 
Table 9. Turnbull estimation (with protest votes) 
Bid (tj) Number  of 
respondents (n) 
Number of “Yes”  
answers (Y) 
Share of “Yes” answers (Pj)  
(Y/n) 
1,000  180 159  88.33% 
3,000  180 104  57.78% 
5,000  180 93  51.67% 
10,000  179 68  37.99% 
15,000  180 25  13.89% 
Source: Survey data and authors’ calculations 
We also calculated the mean WTP without protest votes (Table 10). Some 
invalid answers to the follow-up questions explaining why respondents were or were 
not willing to pay for the preservation plan were ignored since they did not reflect a 
welfare change for the respondents from the preservation of Lo Go – Xa Mat National  17
Park. Options 8, 9 and 12 in Table 11 and Options 4, 5 and 6 in Table 12 were 
considered as protest votes/bids.  
 
Table 10. Turnbull estimation (without protest votes) 
Bid (tj) Number  of 
respondents (n) 
Number of “Yes” 
answers (Y) 
Share of “Yes” answers (Pj)  
(Y/n) 
1,000  167 148  88.62% 
3,000  147 90  61.22% 
5,000  144 79  54.86% 
10,000  153 65  42.48% 
15,000  131 23  17.56% 
Source: Survey data and authors’ calculations 
 
There were many reasons given for being willing to pay towards the 
preservation fund of Lo Go – Xa Mat National Park. Among the respondents who 
answered “Yes” to the WTP question, most of them wanted to protect the environment 
of Vietnam in general (43.7%) while many wanted to preserve the park for future 
generations (26.1%). Others thought that they would visit the park (7.1%). Apart from 
Options 8, 9 and 12 in Table 11, all the reasons for willing to pay for the preservation 
plan were valid since they reflected a welfare change for the respondents from the 
preservation of Lo Go – Xa Mat. While the respondents may have answered “yes” to 
reasons 8 and 9, they were not expected to pay in the real case as they were deemed as 
being either uncertain or not convinced of receiving a benefit to their welfare from 
paying. The results below show that the mean WTP is higher in the case without protest 
votes. Each household, on average, can be said to be willing to pay VND 6,209 per 
month for three years for the preservation plan.    
MWTP = ∑tj (Pj – Pj+1) = VND 6,209 
 
Table 11. Reasons for willingness to pay for the preservation plan of Lo Go – Xa Mat 
Reasons Freq.  % 
1. I want to preserve Lo Go-Xa Mat National Park because I will visit it.  32  7.1 
2. I want to preserve Lo Go-Xa Mat National Park for future 
generations. 
117  26.1 
3. I take personal pleasure in knowing that Lo Go-Xa Mat National Park 
exists. 
18  4.0 
4. I am concerned about the people who depend upon the goods and 
services of Lo Go-Xa Mat National Park. 
5  1.1 
5. I would like to contribute because Lo Go-Xa Mat National Park 
should be available to others. 
3  0.7 
6. I am willing to contribute to have the option of visiting or using Lo 
Go-Xa Mat National Park in the future. 
7  1.6 
7. I am contributing because plants and animals have the right to exist.  24  5.3  18
Reasons Freq.  % 
8. It is a good cause and I enjoy contributing to good causes in general.  33  7.3 
9. It is my moral duty to contribute to the preservation of Lo Go - Xa Mat 
National Park. 
5  1.1 
10. I want to preserve Lo Go-Xa Mat National Park because this also 
contributes to protecting the environment of Vietnam in general. 
196  43.7 
11. Other reasons  3  0.7 
12. No answer  6  1.3 
Total 449  100.0 
 
Table 12 shows the reasons for respondents not being willing to pay for the 
preservation of Lo Go – Xa Mat National Park. Among the respondents answering 
“No” to the WTP question, most of them (28.9%) thought that it should be the 
government’s responsibility since it had tax revenues while 15.8% responded that they 
could not afford to pay. Many did not believe that paying would solve the problem 
(9.8%); felt that the preservation plan would take place without their contribution 
(10.4%); and did not trust the institution that would handle the money for the 
preservation work (15.3%). The above three reasons were considered as protest votes 
and were omitted from all our estimations for the case without protests.  
 
Table 12. Reasons for not being willing to pay for the preservation plan of Lo Go – Xa 
Mat 
Reasons Freq.  % 
1. I cannot afford to pay.  71  15.8 
2. I feel the existence of Lo Go-Xa Mat National Park is unimportant.  10  2.2 
3. Being far from the place, I feel paying anything is irrelevant to me.  33  7.3 
4. I do not believe that paying will solve the problem.  44  9.8 
5. I feel this preservation plan will take place without my contribution.  47  10.4 
6. I do not trust the institution that will handle the money for this 
preservation work. 
69  15.3 
7. It should be the government’s responsibility since it has money from tax 
revenues. 
130  28.9 
8. Someone else should pay.  1  0.2 
9. Other reasons  16  3.6 
10. No answer  29  6.4 
Total 450  100.0 
 
4.4  Logit Regression Results 
The model used for the logit regression is as follows: 
Pr(Yes) = a0 + a1t + a2c43 + a3age + a4gender + a5marital + a6edu + a7npeople                               
+ a8nwpeople  19
We ran logit regressions for both cases―with and without protest votes―and 
the results are shown in Tables 13 and 14. The mean WTP was also estimated by using 
the following formula. 
 MWTP  = 

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where a0 is the constant term, a1 is the coefficient of bid variable (t), and ai is the 
coefficient of other variables Xi. 
 
Table 13. Logit regression results (with protest votes) 
Variables Description  Coefficient  P-value 
T Bid  -0.000229
***  0 
c43 Monthly  electricity  bill  9.30E-07
***  0.005 
Age
  Age of respondent  -0.011216  0.104 
Gender  Gender of respondent  0.108610  0.515 
Marital  Marital status of respondent  0.148822  0.492 
Edu
  Education level of respondent  0.327436
*  0.068 
Npeople  The number of family members  -0.086846  0.127 
Nwpeople
  The number of working people per 
household 
0.136058
*  0.085 
Constant   1.480083  0 
Note: 
***significant at 1%; 
*significant at 10%  
 
The mean WTP calculated in the logit regression for the case with protest votes 
was VND 6,561. The mean WTP in the case without protest votes was VND 7,369, 
around VND 800 higher than the former. 
We also noted the effects of some household characteristics on the probability 
of “Yes” responses. With protest votes, the bid, monthly electricity bill amount, 
education level of respondents, and the number of working people in the households 
were statistically significant. The signs of the coefficients were as expected. The higher 
the bid, the lower was the probability of answering “Yes”. Households that had high 
monthly electricity bills were more willing to contribute to the preservation fund since 
it was likely that they earned higher incomes.  
The results also showed that people with higher education levels paid more 
attention to the environment and were more willing to contribute to the preservation 
fund. Households with more working people were found to be more willing to 
contribute to the preservation fund as well, probably because they earned more.   20
The results of the logit regression without protest votes were slightly different 
from those with protests. Only bid, the monthly electricity bill, and education level of 
the respondents were statistically significant with the expected signs for the 
coefficients. 
  
Table 14. Logit regression results (without protest votes) 
Variables Description  Coefficient  P-value 
T
  Bid -0.000219
***  0
 
c43
  Monthly electricity bill  7.70E-07
**  0.049
 
Age  Age of respondent  -0.012336  0.104 
Gender  Gender of respondent  0.267498  0.148 
Marital  Marital status of respondent  0.057980  0.807 
Edu
  Education level of respondent  0.653288
***  0.001 
Npeople  The number of family members  -0.081450  0.190 
Nwpeople  The number of working people per 
household 
0.131659 0.128 
Constant   1.575873  0 
Note: 
*** significant at 1%; 
** significant at 5% 
 
4.5  The Cost of Preserving Lo Go – Xa Mat National Park 
The people who live in the rehabilitation area of Lo Go – Xa Mat National Park 
have an agreement with the Management Board of the park to plant and protect the 
forests in return for a commission. They are also allowed to grow some agricultural 
crops for their own consumption. As such, it is assumed that they rarely exploit the 
forests illegally. It is usually the people living in the buffer zone who exploit forest 
resources and who will have the most effect on any preservation measures. If the living 
standards of the people in the buffer zone improve, the preservation of the park would 
be more efficient. Thus in our calculations shown in this section, we focused on the 
buffer zone. 
The cost of preserving Lo Go – Xa Mat National Park includes the foregone 
income of local communities and the cost of conducting the planned preservation 
activities. The cost of conducting the twelve preservation activities was based on the 
costs estimated in the operational management plan of Lo Go – Xa Mat National Park 
by BirdLife International and was discussed with the Management Board of Lo Go – 
Xa Mat National Park as well as some environmental experts.  
The foregone income of the local communities was estimated based on the 
average income per capita and the proportion earned from forest resources. Table 15  21
shows the number of households grouped by income group in the four communes in the 
buffer zone of Lo Go – Xa Mat National Park. It can be seen that there are five people 
per household on average.  
 
Table 15. Number of households by income group in the buffer zone  
Communes  Thanh Tay  Tan Lap  Tan Binh  Hoa Hiep  Total 
Poor 347  106  146  227  826 
Medium  1,611  1,290  858  918  4,677 
Wealthy  416  407  78  65  966 
Total no. of 
households 
2,374 1,803  1,082  1,210 6,469 
Total people  9,882  7,162  4,750  6,651  28,445 
Source: People’s Committees of Thanh Tay, Tan Lap, Tan Binh and Hoa Hiep Communes (2007) 
From the information on the monthly average income per capita in the buffer 
zone of Lo Go – Xa Mat, the average monthly income per capita for each income group 
could be estimated as VND 220,000, VND 290,000, and VND 380,000 for the poor, 
medium and wealthy groups, respectively (Table 16).  
 
Table 16. Average monthly income per capita by income group in the buffer zone (Unit: 
VND) 
Communes  Thanh Tay  Tan Lap  Tan Binh  Hoa Hiep  Average 
Poor 220,000  240,000  200,000  235,000  220,000 
Medium  305,000  325,000  245,000  n.a  290,000 
Wealthy  430,000  425,000  270,000  n.a  380,000 
Source: People’s Committees of Thanh Tay, Tan Lap, Tan Binh and Hoa Hiep Communes (2007)  
Given the average monthly income per capita and the average household size of 
five people, the estimated monthly household incomes of the poor, medium and 
wealthy households were VND 1,100,000, VND 1,450,000, and VND 1,900,000 
respectively.  Using the share of income from forests reported in a study by Hoeung 
(2005), the annual household income from forests that would be foregone due to the 
implementation of the preservation plan was estimated. The total annual foregone forest 
income was estimated at VND 25,612,578,000 (Table 17). This foregone income can 
be considered as a cost paid indefinitely. The present value of this cost stream was 
found to be VND 256,125,780,000 at a yearly discount rate of 10%.  
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Table 17. Foregone income of the local communities in the buffer zone (Unit: VND) 
Income group  Poor  Medium  Wealthy 
Average monthly household income  1,100,000  1,450,000  1,900,000 
Income proportion from forests  39%  23%  12% 
Monthly household income from forests  429,000  333,500  228,000 
Yearly household income from forests  5,148,000  4,002,000  2,736,000 
The number of households  826  4,677  966 
Yearly income from forests  4,252,248,000  18,717,354,000  2,642,976,000 
Yearly foregone income  25,612,578,000 
Source: People’s Committees of Thanh Tay, Tan Lap, Tan Binh and Hoa Hiep Communes (2007); 
authors’ calculations; and Hoeung (2005) 
 
The preservation plan was for a period of five years. The total cost of 
conducting the twelve preservation activities was found to be USD 386,471 (VND 
6,183,536,000) but this had to be discounted to the present year in order to calculate the 
annualized values. The value of the stream of the preservation costs discounted at a 
10% yearly discount rate was USD 298,938 (about VND 4,783,010,456). The 
annualized value of these costs was found to be VND 1,261,746,109 (USD 78,859), 
using the formula below. 
Annualized Value =  r
r
r NPV
n
n
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where r = 10%, N = 5 years, and the NPV =  VND 4,783,010,456. 
The annualized value of foregone income, an indefinite stream, was estimated 
by the following formula:  
Annualized Value = NPV.r 
where the NPV of the foregone income = VND 256,125,780,000 and r = 10%.  
Thus, the annualized value of this cost was calculated to be VND 
25,612,578,000.  
Therefore, the annualized value of the total cost was calculated at VND 
26,874,324,109 (25,612,578,000 + VND 1,261,746,109).   
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Table 18. Costs of preservation activities (Unit: USD) 
 Cost activities  Year 1  Year 2  Year 3  Year 4  Year 5  Total 
1  25,000    25,000
2+4  11,436  11,435 10,258 10,258 10,257  53,644
3  18,000    18,000
5+6+8  5,100  5,100 6,900 6,900 7,000  31,000
7    12,000 19,000 7,000  38,000
9 27,000  17,900 25,000   69,900
10    2,400 4,800 4,800 4,800  16,800
11 4,000  7,700 8,700 6,200 6,200  32,800
12 16,130  16,130 19,130 24,468 25,469  101,327
Total in USD  106,666 60,665 86,788 71,626 60,726  386,471
Total in VND  - - - - -  6,183,536,000 
Source: BirdLife International (2004) and authors’ adjustments  
Note: The detailed cost plan is given in Appendix 1. 
 
Household payments would be collected monthly over three years. From the 
basic annually interest rate 10%, the monthly interest rate was derived at 0.83%. Using 
this monthly discount rate and the mean WTP of VND 6,209 estimated by the Turnbull 
method in the case without protest votes, the present value of the three-year stream of 
the monthly mean WTP of one household in Ho Chi Minh City was VND 192,537. 
With 1,383,626 households in Ho Chi Minh City, this number became VND 
266,399,199,162. The equivalent annualized value of VND 107,123,061,657 was 
calculated by the following formula. 
Annualized Value =  r
r
r NPV
n
n
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where r = 10%, n = 3 years, and the NPV = VND 266,399,199,162. 
 
The above estimation showed that the preservation plan passed the cost-benefit 
test; its benefit was greater than its cost. The annualized benefit value of the project 
(VND 107,123,061,657) was found larger than its annualized cost value (VND 
26,874,324,109). This implied that the preservation plan was an economically viable 
one. 
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Table 19. The annualized cost and benefit values of the preservation plan 
Items Discount 
rate (r) 
Time (t)  VND  USD 
Total cost of 12 preservation 
activities 
  6,183,536,000  386,471
NPV of  total cost of 12 
preservation activities 
10% 5  years  4,783,010,456  298,938 
Annualized value of total cost 
of the 12 preservation 
activities (a) 
10% 5  years    1,261,746,109  78,859
Yearly foregone income      25,612,578,000  1,600,786
NPV of foregone income  10%  Indefinite  256,125,780,000  16,007,861
Annualized value of foregone 
income (b) 
10% Indefinite  25,612,578,000  1,600,786
Annualized value of the 
total cost (a + b above) 
   26,874,324,109 1,679,645
Monthly contribution from 
one household in Ho Chi 
Minh City (HCMC) 
   6,209  0.39
NPV of contribution from one 
household in HCMC 
0.83% 3  years  192,537  12.03
NPV of contribution from 
1,383,626 households in 
HCMC 
0.83% 3  years  266,399,199,162  16,649,950 
Annualized value of 
contribution from 1,383,626 
households in HCMC 
10% 3  years 107,123,061,657 6,695,191
 
5.0 CONCLUSIONS AND POLICY IMPLICATIONS 
 
Lo Go – Xa Mat National Park has great value in terms of biodiversity and 
special habitats such as seasonally inundated grasslands and lowland evergreen forests. 
Its ecosystem is a good place for many kinds of plants and animals especially birds to 
thrive. This park also has a historic value to the Vietnamese people.  
However, the preservation of Lo Go – Xa Mat is under threat. Most of the local 
residents are poor, live off their low agricultural production, and depend considerably 
on forest resources. With large areas, easy access and weak security, illegal logging and 
hunting, land encroachment, over-exploitation of non-timber forest products, and forest 
fires easily occur. In particular, hunting and trapping are large threats to the 
biodiversity of the park as is the conversion of inundated grasslands to agricultural 
lands.   25
This study estimated the willingness to pay of households in Ho Chi Minh City 
for the preservation of Lo Go – Xa Mat, investigated why people were or were not 
willing to pay, and compared the total value of the willingness to pay of the households 
with the cost of preserving the park. From these analyses, some policy implications can 
be drawn to support the preservation of the park. The study employed the CVM with 
the single-bounded dichotomous choice question format. The sample comprised 900 
households in Ho Chi Minh City. 
The study found that the mean WTPs estimated by the Turnbull method, with 
and without protest votes, were VND 5,666 and VND 6,209 respectively. The mean 
WTPs estimated by logit regression were in turn VND 6,561 and VND 7,369 for the 
cases with and without protests. There were many reasons why people were or were not 
willing to pay towards the preservation fund. Generally, most wanted to protect the 
environment of Vietnam and preserve the park for the use of future generations. People 
who were not willing to contribute to the fund thought that it was the government’s 
responsibility since it collected taxes. Many did not trust the organization that would 
handle the fund.  
In the logit regression model with protest votes, households’ willingness to pay 
was negatively dependent on the bid and positively related to the monthly electricity 
bill amount  at the 99% level of confidence. In the case without protests; the bid, 
monthly electricity bill amount, and education level of the respondents affected the 
willingness to pay. The signs of these coefficients were the same as in case with 
protests. 
Most importantly, the annualized benefit value of the project (VND 
107,123,061,657) was found to be larger than its annualized cost value (VND 
26,874,324,109), indicating that the preservation plan was economically viable. 
Although this study does not give the total value of Lo Go – Xa Mat National Park, it 
shows the great value of the park in terms of households’ willingness to contribute 
towards a preservation fund and is therefore useful information for the government in 
deciding how to protect the park efficiently.   
The local people depend significantly on forest resources and live mainly on 
agricultural produce. Preservation plans affecting access to and use of the forests will 
affect them greatly. Since the people living in the buffer zone are the main ones who 
exploit forest resources, improving their livelihood prospects and living standards is 
important to the success of any preservation program for the park. Therefore, 
investment should be directed towards the development of the economy of the buffer 
zone. In addition, there should be efforts to improve the environmental education of the 
local communities. Policies and policy implementation should be clear and strict.  26
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APPENDIX 
Appendix 1. The cost of conducting preservation activities for Lo Go – Xa Mat 
National Park 
Cost items  Cost estimated 
(USD) 
1. Maintain the integrity of all seasonally-inundated grasslands by 
identifying and mapping these areas in the park. 
25,000
2. Sign afforestation contracts and support afforestation activities of local 
households to convert agricultural land within the national park back into 
forest. 
53,644  
(Note 1)
3. Hold village meetings every six months to raise awareness of the 
demarcation boundaries and management regulations of the national park. 
18,000
4. Provide interest-free loans, tree saplings and training on planting 
techniques to the local residents in the park and buffer zone so as to meet 
their subsistence needs for timber and non-timber forest products.  
-
5. Put up and staff 10 more forest guard posts along the Da Ha Stream (the 
boundary between the strict protection area and the rehabilitation area) and 
increase the reward for untying snares from 500 VND to 1,000 VND per 
snare. 
31,000  
(Note 2)
6. Train and equip forest conservation groups with modern fire detecting 
tools.  
-
7. Set up a fund for the national park to conduct research on flora and fauna 
and come up with relevant conservation plans.  
38,000
8. Teach Khmer to staff of the national park to enable them to 
communicate with Cambodians and raise awareness of the management 
regulations of the national park.  
-
9. Equip forest guards with important items such as binoculars, protective 
clothing, mosquito nets, hammocks, canvas tents, notebooks, maps, 
medicine and emergency aids.  
69,900
10. Foster better cooperation among forest guards, the border guard forces 
of Vietnam and Cambodia, local civil defense forces, and the Management 
Board of the national park through monthly meetings.  
16,800
11. Organize environmental education activities for students; and print and 
popularize posters and leaflets bearing national park conservation 
messages. 
32,800
12. Conduct a survey which will help the local authorities identify suitable 
businesses/enterprises to develop in order to improve the living standards 
of the local residents. 
101,327
Total  USD 386,471
  (VND 
6,183,536,000) 
Source: BirdLife International (2004) and authors’ adjustment  
Notes: (1) Cost of items 2 and 4; (2) Cost of items 5, 6, and 8; (3) 1 USD = 16,000 VND   
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